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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1 .17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.1 14. Applicant's submission filed on September 2, 2008 has been entered. 

2. Claims 1-19 are currently pending and have been fiiUy considered. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in pubhc use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

4. Claims 1-3, 5, 7-13, and 16-19 are rejected under 35 U.S.C. 102(b) as being clearly 
anticipated by WISE et al. (U.S. Patent 5,100,479). 

a. With regards to claim 1, WISE et al. discloses a stacked thermocouple structure 
comprising a plurality of first conductors (34, FIG. 3) on a surface (40, FIG. 3) and 
formed of a first material (line 51, coliram 5 "polysilicon"), each of the first conductors 
having first (end closest to aperture 22, FIG. 2A-B and FIG. 3) and second ends (end 
farthest from aperture 22, FIG. 2A-B and FIG. 3) and a thickness in a direction normal to 
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the surface (Tl, blown-up version-1 of FIG. 3 presented below), a dielectric layer on each 
of the first conductors (38, FIG. 3), a plurality of second conductors (36, FIG. 2B and 
FIG. 3) on the dielectric layer (FIG. 3) and formed of a second material that differs from 
the first material (line 23-26, column 7 "refractory metal"), each of the second 
conductors having a thickness in a direction normal to the surface (T2, blown-up version- 
1 of FIG. 3 presented below), a first end (end closest to aperture 22, FIG. 2A-B and FIG. 
3) overlying the first end of the corresponding first conductor in a direction normal to the 
surface and contacting the first end of the corresponding first conductor (via hole 52, 
FIG. 2A-B and FIG. 3), and a second end (end farthest from aperture 22, FIG. 2A-B and 
FIG. 3) overlying the second end of the corresponding first conductor in a direction 
normal to the surface but separated from the second end of the corresponding first 
conductor by the dielectric layer, and a plurality of third conductors ("L-shaped" portion 
of 36, FIG. 2B which extends off of each first conductor leading to the next adjacent first 
conductor), each of the third conductors electrically interconnecting the second end of 
one of the second conductors with the second end of one of the first conductors other than 
the first conductor on which the second conductor lies (FIG. 2B), each of the third 
conductors having a thickness in a direction normal to the surface (T3, blown-up version- 
1 of FIG. 3 presented below) that is greater than the thickness of the second conductors 
(T3, or a thickness of the third conductor portion of 36, traverses over first conductor 
layer 34 and dielectric layer 38 of which line 2, column 7 discloses Tl to be 8OOOA and 
line 11-16, column 7 discloses Td is 3000A, thus making T3 at least 1 lOOOA plus some 
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thickness above layer 38, T2 is 3 000 A plus some thickness above layer 38, thus T3 is at 
least thicker than T2 by 8000 A). 



30 




FIG. 3. 

Blown-up version-1 of FIG. 3 from WISE et aL (U.S. Patent 5,100,479) above includes 
reference characters Tl, T2, T3, and Td added by the examiner along with 
corresponding lines to indicate a thickness of each layer in a direction normal to the 
surface. 

b. With regards to claim 2, WISE et al. discloses a stacked thermocouple structure 
wherein the third conductors are formed of the second material (both portions (second & 
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third conductors) of conductor 36 can be a refractory metal, line 23-26, column 7 
"refractory metal"). 

c. With regards to claim 3, WISE et al. discloses a stacked thermocouple structure 
wherein the dielectric layer has a thickness in a direction normal to the surface (Td, 
blown up version- 1 of FIG. 3 presented above) that is less than the thickness of the 
second conductors (Td, or a thickness of the dielectric layer 38 is disclosed in line 11-16, 
column 7 to be "3000A thick", T2, or a thickness of the second conductor, which fills 
hole 52 and traverse over layer 38, thus is at least greater than 3000A). 

d. With regards to claim 5, WISE et al. discloses a stacked thermocouple structure 
wherein the third conductors and the second ends of the first and second conductors 
define cold junctions of the stacked thermocouple structure (FIG. 2A & FIG. 3 and see 
line 28-45, column 5). 

e. With regards to claim 7, WISE et al. discloses a stacked thermocouple structure 
wherein the first and second conductors define steps that are fraversed by the third 
conductors (see FIG. 2B, first conductor 34 thicker than second conductor, portion of 36 
above first conductor, which forms steps from the surface to the second conductor of 
which the third conductor, portion of 36 extending towards next adjacent first conductor, 
traverses steps from second conductor to surface). 

f. With regards to claim 8, WISE et al. discloses a stacked thermocouple structure 
wherein the surface is defined by a second dielectric layer on a subsfrate (line 42-46, 
column 6) and each of the first conductors is on the second dielectric layer (line 60-61, 
column 6). 
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g. With regards to claim 9, WISE et al. discloses a thermocouple structure wherein 
the second conductors have lateral widths less than lateral widths of the first conductors 
so as to define steps from the substrate to the second conductors, the steps being traversed 
by the third conductors (see FIG. 2B, first conductor 34 thicker than second conductor, 
portion of 36 above first conductor, which forms steps from the surface to the second 
conductor of which the third conductor, portion of 36 extending towards next adjacent 
first conductor, traverses steps from second conductor to surface). 

h. With regards to claim 10, WISE et al. discloses a stacked thermocouple wherein 
the stacked thermocouple structure is a thermopile (34, FIG. 2A) that is structurally 
capable of producing an output dependent on a temperature difference between the first 
and second ends of the first and second conductors (see column 1). 

i. With regards to claim 11, WISE et al. discloses a thermocouple structure wherein 
the thermopile is a component of a thermal sensor package (FIG. 1). 

j. With regards to claim 12, WISE et al. discloses a stacked thermocouple structure 
of a thermopile that produces output dependent on a temperature difference between hot 
and cold junctions of the thermopile, the stacked thermocouple structure comprising a 
plurality of first conductors (34, FIG. 3) on a surface (40, FIG. 3) and formed of a first 
material (line 51, column 5 "polysilicon"), each of the first conductors having first (end 
closest to aperture 22, FIG. 2A-B and FIG. 3) and second ends (end farthest from 
aperture 22, FIG. 2A-B and FIG. 3) and a thickness in a direction normal to the surface 
(Tl, blown-up version- 1 of FIG. 3 presented below), a dielectric layer on each of the first 
conductors (38, FIG. 3), a plurality of second conductors (36, FIG. 2B and FIG. 3) on the 
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dielectric layer (FIG. 3) and formed of a second material that differs from the first 
material (line 23-26, column 7 "refractory metal"), each of the second conductors having 
a thickness in a direction normal to the surface (T2, blown-up version- 1 of FIG. 3 
presented below), a first end (end closest to aperture 22, FIG. 2A-B and FIG. 3) overlying 
the first end of the corresponding first conductor in a direction normal to the surface and 
contacting the first end of the corresponding first conductor (via hole 52, FIG. 2A-B and 
FIG. 3) to define one of the hot junctions of the thermopile (30, FIG. 2A), and a second 
end (end farthest from aperture 22, FIG. 2A-B and FIG. 3) overlying the second end of 
the corresponding first conductor in a direction normal to the surface but separated from 
the second end of the corresponding first conductor by the dielectric layer, and a plurality 
of third conductors ("L-shaped" portion of 36, FIG. 2B which extends off of each first 
conductor leading to the next adjacent first conductor), each of the third conductors 
electrically interconnecting the second end of one of the second conductors with the 
second end of one of the first conductors to define one of the cold junctions of the 
thermopile (28, FIG. 2A and FIG. 2B), each of the third conductors having a thickness in 
a direction normal to the surface (T3, blown-up version- 1 of FIG. 3 presented below) that 
is greater than the thickness of the second conductors (T3, or a thickness of the third 
conductor portion of 36, fraverses over first conductor layer 34 and dielectric layer 38 of 
which line 2, column 7 discloses Tl to be 8OOOA and line 11-16, column 7 discloses Td 
is 3 000 A, thus making T3 at least 1 1000 A plus some thickness above layer 38, T2 is 
3OOOA plus some thickness above layer 38, thus T3 is at least thicker than T2 by 8000 

A). 
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FIG. 3. 

Blown-up version-1 of FIG. 3 from WISE et aL (U.S. Patent 5,100,479) above includes 
reference characters Tl, T2, T3, and Td added by the examiner along with 
corresponding lines to indicate a thickness of each layer in a direction normal to the 
surface. 

k. With regards to claim 13, WISE et al. discloses a stacked thermocouple structure 
wherein the dielectric layer has a thickness in a direction normal to the surface (Td, 
blown up version-1 of FIG. 3 presented above) that is less than the thickness of the 
second conductors (Td, or a thickness of the dielectric layer 38 is disclosed in line 11-16, 
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column 7 to be "3000A thick", T2, or a thickness of the second conductor, which fills 

hole 52 and traverse over layer 38, thus is at least greater than 3000A). 

1. With regards to claim 16, WISE et al. discloses a thermocouple structure wherein 

the thermopile is a component of a thermal sensor package (FIG. 1). 

m. With regards to claim 17, WISE et al. discloses a stacked thermocouple structure 

wherein the first and second conductors define steps that are traversed by the third 

conductors (see FIG. 2B, first conductor 34 thicker than second conductor, portion of 36 

above first conductor, which forms steps from the surface to the second conductor of 

which the third conductor, portion of 36 extending towards next adjacent first conductor, 

traverses steps from second conductor to surface). 

n. With regards to claim 18, WISE et al. discloses a stacked thermocouple structure 
wherein the surface is defined by a second dielectric layer on a substrate (line 42-46, 
column 6) and each of the first conductors is on the second dielectric layer (line 60-61, 
column 6). 

o. With regards to claim 19, WISE et al. discloses a thermocouple structure wherein 
the second conductors have lateral widths less than lateral widths of the first conductors 
so as to define steps from the subsfrate to the second conductors, the steps being traversed 
by the third conductors (see FIG. 2B, first conductor 34 thicker than second conductor, 
portion of 36 above first conductor, which forms steps from the surface to the second 
conductor of which the third conductor, portion of 36 extending towards next adjacent 
first conductor, traverses steps from second conductor to surface). 
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5. Claims 1, 4, 12, and 14 are rejected under 35 U.S.C. 102(b) as being clearly anticipated 

by WISE et al. (U.S. Patent 5,100,479). 

a. With regards to claim 1, WISE et al. discloses a stacked thermocouple structure 
comprising a plurality of first conductors (34, FIG. 3) on a surface (40, FIG. 3) and 
formed of a first material (line 51, column 5 "polysilicon"), each of the first conductors 
having first (end closest to aperture 22, FIG. 2A-B and FIG. 3) and second ends (end 
farthest fi-om aperture 22, FIG. 2A-B and FIG. 3) and a thickness in a direction normal to 
the surface (Tl, blown-up version-2 of FIG. 3 presented below), a dielectric layer on each 
of the first conductors (38, FIG. 3), a plurality of second conductors (36, FIG. 2B and 
FIG. 3) on the dielectric layer (FIG. 3) and formed of a second material that differs from 
the first material (line 23-26, column 7 "refractory metal"), each of the second 
conductors having a thickness in a direction normal to the surface (T2, blown-up version- 
2 of FIG. 3 presented below), a first end (end closest to aperture 22, FIG. 2A-B and FIG. 
3) overlying the first end of the corresponding first conductor in a direction normal to the 
surface and contacting the first end of the corresponding first conductor (via hole 52, 
FIG. 2A-B and FIG. 3), and a second end (end farthest from aperture 22, FIG. 2A-B and 
FIG. 3) overljang the second end of the corresponding first conductor in a direction 
normal to the surface but separated from the second end of the corresponding first 
conductor by the dielectric layer, and a plurality of third conductors ("L-shaped" portion 
of 36, FIG. 2B which extends off of each first conductor leading to the next adjacent first 
conductor), each of the third conductors electrically interconnecting the second end of 
one of the second conductors with the second end of one of the first conductors other than 
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the first conductor on which the second conductor lies (FIG. 2B), each of the third 
conductors having a thickness in a direction normal to the surface (T3, blown-up version- 
2 of FIG. 3 presented below) that is greater than the thickness of the second conductors 
(T3, or a thickness of the third conductor portion of 36, traverses over first conductor 
layer 34 and dielectric layer 38 of which line 2, column 7 discloses Tl to be 8OOOA and 
line 11-16, column 7 discloses Td is 3000A, thus making T3 at least 1 lOOOA plus some 
thickness above layer 38, T2 which fills hole 52 is depicted to be the thickness of the 
dielectric layer which is 3000A, thus T3 is at least thicker than T2 by 8000 A). 




Fl G3> 

Blown-up version-2 of FIG. 3 from WISE et aL (U.S. Patent 5,100,479) above includes 
reference characters Tl, T2, T3, and Td added by the examiner along with 
corresponding lines to indicate a thickness of each layer in a direction normal to the 
surface. 
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b. With regards to claim 4, WISE et al. discloses a stacked thermocouple structure 
wherein the thickness of the third conductors are more than three times greater than the 
thickness of the second conductors (T3, or a thickness of the third conductor portion of 
36, traverses over first conductor layer 34 and dielectric layer 38 of which line 2, column 
7 discloses Tl to be 8OOOA and line 1 1-16, column 7 discloses Td is 3000 A, thus making 
T3 at least 11000 A plus some thickness above layer 38, T2 which fills hole 52 is 
depicted to be the thickness of the dielectric layer which is 3 000 A, thus making T3 at 
least three times greater than T2). 

c. With regards to claim 12, WISE et al. discloses a stacked thermocouple structure 
of a thermopile that produces output dependent on a temperature difference between hot 
and cold junctions of the thermopile, the stacked thermocouple structure comprising a 
plurality of first conductors (34, FIG. 3) on a surface (40, FIG. 3) and formed of a first 
material (line 51, column 5 "polysilicon"), each of the first conductors having first (end 
closest to aperture 22, FIG. 2A-B and FIG. 3) and second ends (end farthest from 
aperture 22, FIG. 2A-B and FIG. 3) and a thickness in a direction normal to the surface 
(Tl, blown-up version-2 of FIG. 3 presented below), a dielectric layer on each of the first 
conductors (38, FIG. 3), a plurality of second conductors (36, FIG. 2B and FIG. 3) on the 
dielectric layer (FIG. 3) and formed of a second material that differs from the first 
material (line 23-26, column 7 "refractory metal"), each of the second conductors having 
a thickness in a direction normal to the surface (T2, blown-up version-2 of FIG. 3 
presented below), a first end (end closest to aperture 22, FIG. 2A-B and FIG. 3) overlying 
the first end of the corresponding first conductor in a direction normal to the surface and 
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contacting the first end of the corresponding first conductor (via hole 52, FIG. 2A-B and 
FIG. 3) to define one of the hot junctions of the thermopile (30, FIG. 2A), and a second 
end (end farthest fi-om aperture 22, FIG. 2A-B and FIG. 3) overlying the second end of 
the corresponding first conductor in a direction normal to the surface but separated from 
the second end of the corresponding first conductor by the dielectric layer, and a plurality 
of third conductors ("L-shaped" portion of 36, FIG. 2B which extends off of each first 
conductor leading to the next adjacent first conductor), each of the third conductors 
electrically interconnecting the second end of one of the second conductors with the 
second end of one of the first conductors to define one of the cold junctions of the 
thermopile (28, FIG. 2A and FIG. 2B), each of the third conductors having a thickness in 
a direction normal to the surface (T3, blown-up version-2 of FIG. 3 presented below) that 
is greater than the thickness of the second conductors (T3, or a thickness of the third 
conductor portion of 36, traverses over first conductor layer 34 and dielectric layer 38 of 
which line 2, column 7 discloses Tl to be 8000A and line 11-16, column 7 discloses Td 
is 3 000 A, thus making T3 at least 1 1000 A plus some thickness above layer 38, T2 which 
fills hole 52 is depicted to be the thickness of the dielectric layer which is 3000A, thus T3 
is at least thicker than T2 by 8000 A). 
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FIG. 3. 

Blown-up version-2 of FIG. 3 from WISE et aL (U.S. Patent 5,100,479) above includes 
reference characters Tl, T2, T3, and Td added by the examiner along with 
corresponding lines to indicate a thickness of each layer in a direction normal to the 
surface. 

d. With regards to claim 14, WISE et al. discloses a stacked thermocouple structure 
wherein the thickness of the third conductors are more than three times greater than the 
thickness of the second conductors (T3, or a thickness of the third conductor portion of 
36, traverses over first conductor layer 34 and dielectric layer 38 of which line 2, column 
7 discloses Tl to be 8OOOA and line 11-16, column 7 discloses Td is 3000 A, thus making 
T3 at least 1 1000 A plus some thickness above layer 38, T2 which fills hole 52 is 
depicted to be the thickness of the dielectric layer which is 3 000 A, thus making T3 at 
least three times greater than T2). 
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Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

7. The factual inquiries set forth in Graham v. John Deere Co. , 383 U.S. 1 , 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

8. Claims 6 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over WISE et 
al. (U.S. Patent 5,100,479) in view of HAMAMOTO et al. (U.S. PG-Pub 2002/0185169 Al). 

a. Independent claims 1 and 12 are clearly anticipated by WISE et al. under 35 
U.S.C. 102(b) as discussed above. WISE et al. discloses a stacked thermocouple structure 
wherein the first conductor material is polysilicon (line 51, column 5 "polysilicon"). 
WISE et al. discloses the second conductor material is preferably a refractory metal that 
has a lower thermal conductivity than gold and suggest tantalum. 

WISE et al. does not appear to explicitly disclose a stacked thermocouple device 
wherein the second conductor material is specifically aluminum. 
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However, as made evident by HAMAMOTO et al., it is conventional to use a 
polysilicon/aluminum thermocouple in a thermopile type infrared sensor ([0041]). 
Furthermore, aluminum is generally cheaper than tantalum and also offers a thermal 
conductance lower than gold. The only difference between the claimed invention and the 
device of WISE et al. is the material of the second conductor. 

Thus, at the time of the invention, it would have been obvious to a person having 
ordinary skill in the art to modify the second conductor material of WISE et al. to include 
using aluminum as the second conductor, as disclosed by HAMAMOTO et al, because 
aluminum is generally cheaper than tantalum and because aluminum would still offer a 
lower thermal conductance compared to gold. 

Response to Arguments 
9. Applicant's arguments with respect to claims 1-19 have been considered but are moot in 
view of the new ground(s) of rejection. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to DUSTIN Q. DAM whose telephone number is (571)270-5120. 
The examiner can normally be reached on Monday through Thursday, 7:30 AM to 5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam Nguyen can be reached on (571)272-1342. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Kaj K Olscn/ 

Primary Examiner, Art Unit 1795 
dd 

December 17, 2008 



